Rho-mediated activation of PI(4)P5K and lipid second messengers is necessary for promotion of angiogenesis by Semaphorin 4D.
Phosphatidylinositol 4-phosphate 5-kinase (PI(4)P5K) is a type I lipid kinase that generates the lipid second messenger phospholipid phosphatidylinositol 4,5-bisphosphate (PI(4,5)P2) and functions downstream of RhoA in actin organization. It is known to play an essential role in neurite remodeling, yielding a phenotype identical to that seen in cells treated with Semaphorin 4D (Sema4D), a protein that regulates proliferation, adhesion and migration in many different cell types. Plexin-B1, the receptor for Sema4D, activates RhoA in order to generate a pro-angiogenic signal in endothelial cells. Therefore, we looked in human umbilical vein endothelial cells (HUVEC) to determine if Plexin-B1 exerted control over the cytoskeleton by regulation of PI(4)P5K activity. Here we demonstrate the Rho/Rho Kinase (ROK)-dependent generation of PI(4,5)P(2) upon treatment of HUVEC with Sema4D, as well as co-localization of PI(4)P5Kα with Plexin-B1. Formation of PI(4,5)P(2) was necessary for cytoskeletal polymerization, as expression of the phosphatase synaptojanin blocked this effect. We noted phosphorylation and activation of PLCγ and an increase in intracellular calcium upon treatment of HUVEC with Sema4D, responses that were necessary for a pro-angiogenic phenotype observed in vitro. Taken together, these results suggest that Plexin-B1 promotes angiogenesis in endothelial cells by signaling through PI(4)P5Kα and generating lipid second messengers.